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PRELIMINARY AMENDMENT 

Dear Sir. 

Prior to the examination of the present application, please amend the application as 
follows: 


In the Specification : 

On page 1, after the title and before the first line of text of the specification, please insert 
the following paragraph: 

- CROSS REFERENCE TO RELATED APPLICATION 

The present application is a continuation application of copending U.S. Application Serial 
No. 09/319,857, filed August 19, 1999. -- 



Abstract 


At the end of the application, please add the Abstract attached hereto this Preliminary 
Amendment on a separate piece of paper. 

In the Claims: 

Please cancel claims 1-64 without prejudice or disclaimer. 

Please add the following new claims. 

65. An article comprising: 

first and second portions fastened together by a releasable fastener device; 
wherein the releasable fastener device comprises shape memory material and is in the form 
of a female element threadedly engaged with a complementary male element through a first 
threaded engagement region of the shape memory material provided on one of the female element 
and the male element and a second threaded engagement region provided on the other one of the 
female element and the male element; 

the threaded engagement region of the female element radially grips the threaded 
engagement region of the male element; and 

the releasable fastener device is operative upon shape transition to change the cross- 
sectional shape of the first threaded engagement region to radially move the first threaded 
engagement region clear of the second threaded engagement region so as to release the threaded 
engagement between the male and female elements and leave the male element free to withdraw 
from the female element without having to be unscrewed therefrom. 

66. An article according to claim 65, wherein the first threaded engagement region of the 
shape memory material is provided on the female element. 



67. An article according to claim 66, wherein the shape memory material is a shape memory 
polymer. 

68. An article according to claim 66, wherein the shape memory material is operative to 
change the cross-sectional shape of the first threaded engagement region provided on the female 
element from generally oval to generally round, in order to increase the minimum radial dimension 
of the cross-section and thereby release the male element. 

69. An article according to claim 68, wherein the female element comprises a generally 
annular member, and wherein the shape memory material is operative upon shape transition to 
cause the female element to lengthen in a generally axial direction and concurrently to enlargen 
the inner diameter of the female member, thereby to release the threaded engagement with the 
male element, and to generate a separation force in the axial direction. 

70. An article according to claim 69, wherein the shape memory material is a shape memory 
polymer. 

71. An article according to claim 66, wherein the female element comprises a generally 
annular member, and wherein the shape memory material is operative upon shape transition to 
cause the female element to lengthen in a generally axial direction and concurrently to enlargen 
the inner diameter of the female member, thereby to release the threaded engagement with the 
male element, and to generate a separation force in the axial direction. 

72. An article according to claim 71, wherein the shape memory material is a shape memory 
polymer. 

73. An article according to claim 65, wherein the first threaded engagement region of the 
shape memory material is provided on a shank of the male element. 


3 



r 


74. An article according to claim 73, wherein the shape memory material is a shape memory 
polymer. 

75. An article according to claim 73, wherein the shape memory material is operative to 
change the cross-sectional shape of the shank from generally oval to generally round, in order to 
decrease the maximum radial dimension of the cross-section, and thereby release the threaded 
engagement with the female element. 

76. An article according to claim 75, wherein the shape memory material is a shape memory 
polymer. 

77. An article comprising: 

first and second portions which are integrally connected to each other through a 
connection region; and 

an actuator element made of shape memory material and embedded or inserted in said 
connection region; 

wherein the arrangement is such that, upon shape transition, the actuator element exerts a 
force which breaks open said connection region to break apart the first and second portions. 

78. An article according to claim 77, wherein the actuator element is an elongate element 
which, upon shape transition, bends to generate said force. 

79. An article according to claim 78, wherein the actuator element comprises a generally 
straight elongate portion. 

80. An article according to claim 79, wherein the shape memory material is a shape memory 
alloy. 
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81. An article according to claim 77, wherein the actuator element is a curved or bent element 
which is operative to uncurve, or unbend, to generate said force. 

82. An article according to claim 81, wherein the shape memory material is a shape memory 
alloy. 

83. An article according to claim 77, wherein the actuator element is arranged, upon shape 
transition, to change its cross sectional shape to generate said force. 

84. An article according to claim 83, wherein the shape memory material is a shape memory 
alloy. 

85. An article comprising: 

first and second portions which are distinct parts fastened together in assembled relation 
by a snap fit connection; and 

an actuator element made of shape memory material and positioned between the first and 
second portions; 

wherein the arrangement is such that, upon shape transition, the actuator element pushes 
apart the first and second portions with sufficient force to overcome the snap-fit connection 
between the first and second portions. 

86. An article according to claim 85, wherein the actuator element is an annular element or a 
helical coil element which, upon shape transition, lengthens generally in an axial direction. 

87. An article according to claim 86, wherein the shape memory material is a shape memory 
alloy. 
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88. An article according to claim 85, wherein the actuator element is an elongate element 
which, upon shape transition, bends to generate a separation force. 

89. An article according to claim 88, wherein the actuator element comprises a generally 
straight elongate portion. 

90. An article according to claim 89, wherein the shape memory material is a shape memory 
alloy. 

91. A method of disassembling an article comprising first and second elements of shape 
memory material, the first element having a different shape transition temperature from the second 
element, the method comprising subjecting the article to a temperature gradient to trigger 
sequential shape transitions of the first and second elements at different temperatures to produce 
sequential disassembly of the article. 

92. A method according to claim 91, wherein the temperature gradient is an increasing 
gradient and is achieved by passing the article through regions of elevated and successively 
increasing temperature. 
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REMARKS 


Entry of the foregoing Preliminary Amendment prior to examination of this application is 
respectfully requested. 

This present application is a continuation application of copending U.S. Application Serial 
No. 09/172,522, filed August 19, 1999. Claims 1-64 have been cancelled without prejudice or 
disclaimer. New claims 65-92 have been amended and are now pending. 

Attached hereto is a marked-up version of the changes made to the application by this 
Preliminary Amendment. 

In view of the foregoing, it is submitted that the present application is in condition for 
allowance and prompt notice to that effect is respectfully requested. 

Respectfully submitted, 



Telephone No.: (216) 241-6700 
Facsimile No.: (216) 241-8151 



Reg. No. 47,687 


Attachment: Version with Markings to Show Changes Made 
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Attorney Docket: 15-263C1 

Serial Number: Not Yet Assigned 


VERSION WITH MARKINGS TO SHOW CHANGES MADE 


In the Specification : 

A paragraph has been added on page 1, after the title and before the first line of text of the 
specification, in regard to a cross-referenced application. 

Abstract 

An Abstract has been added to the application. 






In the Claims: 


Claims 1-64 have been cancelled without prejudice or disclaimer. 



New claims 65-92 have been added. 
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